Journal of Cardiology 20: 431-436, 1990

Ty >V -1k F 5 Significance of collateral
B MATIELER O EEMY: circulation in reversible

asynergy
e —fM Kazuto YAMANISHI
BEH IE® Masatoshi FUJITA
EH B0 Tadakazu HIRAI
R R Akira OHNO
R UL Etsuro ARAIE
AN Michiaki EJIRI
B\wH K Osamu SAKAI
=3 HA Kunihisa MIWA
B EE Shigetake SASAYAMA

Summary

The functional role of collateral circulation in reversible asynergy of the left ventricle was
evaluated. Cineventriculograms were obtained before and after the administration of sublingual
nitroglycerin (0.3 mg) in 19 patients with complete occlusion of the proximal portion of the left
anterior descending coronary artery. In nine patients with well-developed collateral circulation, both
left ventricular ejection fraction and regional wall motion were significantly improved by nitroglycerin.
By contrast, in 10 patients without significant collateral circulation, there were no detectable changes
in both global and regional wall motions before and after nitroglycerin.

The left ventricular hemodynamic changes caused by nitroglycerin were comparable in both
groups. These findings support the view that the improvement in asynergy caused by nitroglyc-
erin appears to depend mainly on the extent of collateral circulation, rather than on decreases in both
preload and afterload.
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Table 1. Clinical and coronary angiographic

data
Patients P Sex ~ Collateral
Group A: Collaterals (+)

1 56 M 2

2 62 F 2

3 68 F 2

4 64 M 2

5 69 F 2

6 65 M 3

7 64 M 3

8 54 F 3

9 52 M 3
Mean+SD 62+6 2.4+0.5

Group B: Collaterals (—)

1 68 F 0

2 56 M 0

3 65 M 0

4 40 M 0

5 73 M 0

6 65 F 0

7 59 M 0

8 31 M 1

9 69 M 1

10 57 M 1
Mean+SD 58+13 0.3+0.5
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Table 2. Hemodynamic indexes and overall left ventricular function

HR (beats/min) LVPSP/LVEDP (mmHg) LVEDVI (ml/m?) SVI (ml/m?) EF (%)

Patients C N C N C N C N C N
Group A: Collaterals (+)

1 73 73 106/28 95/17 98 89 28 31 29 35

2 75 97 115/12 112/6 82 47 49 35 60 74

3 79 86 168/19 152/11 69 70 43 46 62 77

4 60 80 162/14 138/8 55 52 28 30 51 58

5 86 91 134/12 126/6 79 60 51 39 65 65

6 71 82 140/22 124/12 77 49 41 31 53 63

7 88 92 116/18 112/9 73 60 35 23 48 38

8 78 83 144/22 124/7 73 59 33 32 45 54

9 55 74 120/16 110/6 82 67 51 48 62 72

Mean 74 84* 134/18 121 /9** 76 61** 40 36 53 60*

+SD 11 8 22/5 17/4 12 13 9 10 11 15
Group B: Collaterals (—)

1 72 81 138/12 125/4 89 82 35 32 39 39

2 50 60 128/32 104/14 61 55 37 30 61 55

3 71 78 162/17 114/8 79 74 51 45 65 61

4 82 88 108/16 98/12 87 77 34 33 39 43

5 68 75 132/21 122/12 55 54 23 21 42 39

6 70 80 170/18 160/12 85 94 46 62 54 66

7 67 71 133/22 118/14 70 59 34 31 49 53

8 60 71 120/17 106/4 73 65 37 35 51 54

9 100 100 99/6 89/4 58 44 19 19 33 43

10 62 78 95/6 92/3 67 61 35 34 52 56

Mean 70 78% 128/17 113%/9%* 72 67** 35 34 49 51

+SD 13 11 25/8 21/5 12 15 9 12 10 9

HR=heart rate; LVPSP=left ventricular peak systolic pressure; LVEDP=left ventricular end-diastolic
pressure ; LVEDVI=left ventricular end-diastolic volume index; SVI=stroke volume index; EF =ejection frac-

tion; C=control; N=nitroglycerin.

* p<0.05, ¥* p<0.01 compared with the control values.
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Fig. 1. Changes in hemodynamic indexes be-
fore and after sublingual nitroglycerin.

HR=heart rate; LVPSP=left ventricular peak
systolic pressure; LVEDP=left ventricular end-
diastolic pressure; Group A=patients with good
collateral circulation; Group B=patients without
significant collateral circulation.
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Table 3. Data on regional wall motion of the left ventricle

Mean 9% AL in each area

1 2 3 4 5

Patient C N C N C N C N C N
Group A: Collaterals (+)

1 10 15 —4 -6 -2 -2 10 10 31 35

2 36 45 10 26 18 25 36 40 25 48

3 44 52 14 35 8 20 35 44 49 59

4 36 65 14 27 -1 4 19 8 30 26

5 39 34 17 21 9 13 39 42 39 44

6 41 44 5 20 1 12 38 47 36 49

7 14 12 -2 —1 4 4 46 39 41 27

8 21 20 -2 10 -1 11 25 41 32 43

9 43 49 19 27 7 13 30 47 29 55

Mean 32 37 8 18%* 5 11 31 35 35 43

+SD 13 18 9 14 6 8 11 15 8 12
Group B: Collaterals (—)

1 34 32 6 2 -2 2 15 13 14 20

2 26 16 6 2 0 6 58 49 57 57

3 27 25 12 12 32 27 53 49 36 40

4 13 16 -5 -1 13 23 30 30 27

5 23 26 2 1 -1 -3 25 18 33 29

6 51 65 26 39 0 —1 1 19 26 36

7 23 12 5 3 6 18 36 55 35 51

8 15 19 2 6 6 5 47 42 48 45

9 19 23 0 7 0 7 14 29 29 39

10 22 19 3 5 -1 -3 37 60 48 68

Mean 25 25 6 8 5 7 32 36 36 41

+SD 11 15 8 12 10 10 17 17 13 15

Areas indicate five segments of the left ventricle (1 =anterobasal, 2=anterolateral, 3=apical, 4=diaphragmatic,

5=posterobasal).

% 4L =percentage of segment shortening; C=control; N =nitroglycerin.

** p<0.01 compared with the control values.
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